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PROBLEM TO BE SOLVED: To attain low current 
consumption by constituting a bias current supplying 
circuit to a transistor circuit of a current mirror circuit 
driven by a constant current source and inserting a 
resistor controlling the output current of the current 
mirror circuit to the current mirror circuit so as to easily 
set an optimum bias current according to an oscillation 
frequency. 

SOLUTION: A current Iref from the constant current 
source 14 is temporarily received by a third current 
mirror circuit 15 and its output current is supplied for a 
first current mirror circuit 12 to easily adjust the bias 
current lb of a transistor Q1 by the resistor Rb 
assembled to the circuit 15 while keeping the current 
Iref outputted from the source 14 to be constant. 
Consequently, the bias current lb is easily adjusted by 
differentiating the value of the resistor Rb according to 
the specification of an oscillation frequency and low 
current consumption is attained without supplying 
excessive bias current lb. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to have the transistor circuit which carries out the oscillation drive of the LC tank 
circuit which consists of a sensing coil and a capacitor. It is high frequency oscillation mold proximity 
switch equipment which detects contiguity of said detection object to non-contact from change of the 
oscillation actuation by the electromagnetic-induction operation between a detection object and the 
above-mentioned sensing coil. High frequency oscillation mold proximity switch equipment 
characterized by inserting in this current Miller circuit the resistance which controls the output current 
while constituting the supply circuit of the bias current over said transistor circuit from current Miller 
circuit driven according to a constant current source. 

[Claim 2] The resistance for said current adjustment is high frequency oscillation mold proximity switch 
equipment according to claim 1 characterized by carrying out external to the transistor of the pair which 
makes current Miller circuit. 

[Claim 3] Said bias current is high frequency oscillation mold proximity switch equipment according to 
claim 1 which is what is used for the charge and discharge of the capacity between collector substrates 
of the transistor which carries out the oscillation drive of the LC tank circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can rationalize the bias current over the transistor circuit which 
carries out the oscillation drive of the LC tank circuit, and relates to the high frequency oscillation mold 
proximity switch equipment which suppressed the useless current and attained low consumed-electric- 
current-ization. 
[0002] 

[A related background technique] The high-frequency oscillation mold proximity switch (electronic 
switch equipment) which equipped the detecting element with the sensing coil which makes a part of 
high frequency oscillator circuit detects contiguity of a detection object using the inductance of a 
sensing coil and loss changing with the electromagnetic-induction operations between detection objects 
(magnetic substance), and the oscillation amplitude and the oscillation frequency in a high-frequency 
oscillator circuit changing in connection with this, and detection sensitivity has the description which 
was [ be / a speed of response / highly quick ] excellent. 

[0003] The high frequency oscillation mold proximity switch of the two-wire system which shared the 
power-source line of a pair with the signal line comes to have the output circuit 8 infixed between the 
power-source line La of the display circuit 7 which carries out the lighting drive of the LED7a in 
response to the output from the sensor circuit section 6 which consists of the high frequency oscillator 
circuit 1, an integrating circuit 2, a comparator circuit 3, a digital disposal circuit 4, and a source 5 of a 
constant voltage as that rough configuration is shown in drawing 3 , and this sensor circuit section 6, and 
a pair, and Lb. It connects with the internal electrical power source Vout of the supervisory equipment 
10 which consists of a microprocessor etc. through a load 9, and from this internal electrical power 
source Vout, current supply of the proximity switch of such a configuration is carried out, and it 
operates the power-source lines La and Lb of the above-mentioned pair. 

[0004] That is, the oscillation amplitude is detected because the high frequency oscillator circuit 1 is 
equipped with coil (sensing coil) la and capacitor lb which make LC tank circuit, and carries out 
oscillation actuation on a predetermined frequency and an integrating circuit 2 carries out integral 
processing (smoothing) of the output of an oscillator circuit 1. And the oscillation amplitude detected as 
an integral electrical potential difference is compared with predetermined threshold voltage in a 
comparator circuit 3, and the fall of the oscillation amplitude accompanying the contiguity to said coil 
la of a detection object (magnetic substance) is detected by this. A digital disposal circuit 4 outputs 
contiguity of the detection object detected by doing in this way according to the established state of this 
proximity switch. In addition, said source 5 of a constant voltage generates the driver voltage Vdrv 
which drives each above-mentioned circuits 1, 2, 3, and 4, respectively from the supply voltage Vcc 
supplied from an external power through the power-source lines La and Lb of said pair based on a 
predetermined internal reference electrical potential difference. 

[0005] A deer is carried out, and a display circuit 7 carries out the lighting drive of the LED7a, when 
contiguity of for example, a detection object is detected. Moreover, the output circuit 8 which consists of 
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a bipolar transistor etc. is in non-switch-on, and in relation to lighting of the above-mentioned LED7a, a 
flow drive is carried out and it always changes the power-source line La of said pair, and the electrical 
potential difference Vcc between Lb(s) (when contiguity of a detection object is detected). Said load 9 
will operate by change of such a power-source line La and the electrical potential difference Vcc 
between Lb(s), and supervisory equipment 10 will detect contiguity of the detection object by said 
proximity switch from the operating state of this load 9. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the RF oscillator circuit 1 equipped with LC 
tank circuit which consists of coil la and capacitor lb For example, 1st current Miller circuit 12 which 
consists of npn transistors Ql and Q2 of the pair which operates in response to the fixed current Iref 
from a constant current source 11, and carries out the oscillation drive of the LC tank circuit as shown in 
drawing 4 , It is constituted by 2nd current Miller circuit 13 which consists of pnp transistors Q3 and Q4 
of the pair which operates in response to the output current of the above-mentioned transistor Q2, and 
presents a positive feedback operation to 1st current Miller circuit 12. Incidentally the above-mentioned 
constant current source 1 1 also bears the role which supplies the bias current lb which carries out the 
charge and discharge of the capacity between the substrate which makes the base of the transistor Ql for 
an oscillation which carries out the oscillation drive of the LC tank circuit, and its collector. 
[0007] On the other hand, the oscillation frequency in this kind of RF oscillator circuit 1 is set up 
according to specifications, such as a detection object and its contiguity detection distance, and, 
generally its above-mentioned oscillation frequency is various from several kHz and a low thing to 
several MHz and a high thing. In addition, when a detection object has short metal powders and 
contiguity detection distance, such as aluminum powder, an oscillation frequency is set up 
comparatively low. incidentally — the above-mentioned bias current lb - the above-mentioned 
oscillation frequency - it needs so mostly that it is high. 

[0008] In carrying out a deer and IC-izing this especially in the conventional RF oscillator circuit 1, it 
has set up greatly the bias current lb which counts upon the oscillation frequency mentioned above 
being set up highly, and is supplied from said constant current source 11. When carrying out oscillation 
actuation on a low frequency for this reason, it cannot deny that the excessive bias current lb will be 
passed. For this reason, useless current consumption arises and it has become the factor of the hindrance 
of that reduction in the consumed electric current. 

[0009] This invention was made in consideration of such a situation, and the purpose is in offering high 
frequency oscillation mold proximity switch equipment equipped with the suitable oscillator circuit 
preventing useless current consumption and attaining low consumed-electric-current-ization. 
[0010] 

[Means for Solving the Problem] It is characterized by to consider the high-frequency oscillation mold 
proximity switch equipment applied to this invention in order the purpose mentioned above as the 
configuration which inserted in this current Miller circuit the resistance which controls the output 
current while it was equipped with the transistor circuit which carries out the oscillation drive of the LC 
tank circuit which consists of a sensing coil and a capacitor and constituted the supply circuit of the bias 
current especially over said transistor circuit from current Miller circuit driven according to a constant 
current source. 

[001 1] Furthermore, it is characterized by carrying out external to the transistor of the pair which makes 
the current Miller circuit which drives the resistance for said current adjustment according to said 
constant current source so that it may indicate to claim 2 as a desirable mode of this invention. And it is 
characterized by carrying out the charge and discharge of the capacity between collector substrates of 
the transistor which carries out the oscillation drive of said LC tank circuit according to the above- 
mentioned bias current so that it may indicate to claim 3. 

[0012] That is, it is characterized by for this invention having supplied the bias current through the 
current Miller circuit which drives LC tank circuit according to a constant current source to the transistor 
circuit which carries out an oscillation drive, and enabling adjustment of the output current (bias current) 
of this current Miller circuit by resistance. 
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[0013] 

[Embodiment of the Invention] Hereafter, it is high frequency oscillation mold proximity switch 
equipment concerning 1 operation gestalt of this invention, especially a high frequency oscillator circuit 
is explained with reference to drawing 1 . In addition, the same sign is given to the same part as the 
conventionally general RF oscillator circuit shown in drawing 4 , and drawing 1 is shown. The place by 
which this RF oscillator circuit is characterized the bias current supply circuit which supplies a bias 
current lb to 1st current Miller circuit 12 which drives LC tank circuit While it consists of pnp 
transistors Q5 and Q6 of a pair, and realizing as 3rd current Miller circuit 15 driven according to a 
constant current source 14, carrying out current amplification of the output current Iref of the above- 
mentioned constant current source 14 and outputting it this - it is characterized by constituting possible 
[ adjustment of the output current (bias current lb) ] by the resistance Rb included in 3rd current Miller 
circuit 15. 

[0014] That is, it connects with the collector of a transistor Q5 with which diode connection of 3rd 
current Miller circuit 15 was made, and the constant current source 14 which outputs the fixed current 
Iref drives this current Miller circuit 15 with a fixed current. And current Miller circuit 15 is outputting 
the current corresponding to the above-mentioned drive current to the transistor Q5 through the 
transistor Q6 which made common connection of the base as a bias current lb especially over the 
transistor Ql of said 1st current Miller circuit 12. Moreover, the resistance Rb for adjusting the 
operating condition of this current Miller circuit 15 to the emitter of said transistor Q5, and adjusting the 
output current from a transistor Q6, as a result the bias current lb over said 1st current Miller circuit 12 
to it is inserted in the serial. This resistance Rb is especially incorporated as the so-called external circuit 
element to 3rd current Miller circuit 15 by which accumulation unification is carried out with 1st and 
2nd current Miller circuits 12 and 13 mentioned above. 

[0015] Thus, 3rd current Miller circuit 15 once receives the current Iref from a constant current source 
14. According to the RF oscillator circuit constituted so that 1st current Miller circuit 12 which carries 
out the oscillation drive of the LC tank circuit according to the output current from this 3rd current 
Miller circuit 15 might be supplied It becomes possible to adjust easily the bias current lb over a 
transistor Ql by the resistance Rb included in 3rd current Miller circuit 15, keeping constant the current 
Iref which a constant current source 14 outputs. The above-mentioned bias current lb can be set up only 
by selecting the resistance of the resistance Rb which carries out especially external. 
[0016] Therefore, if it is the RF oscillator circuit equipped with the bias current supply circuit of the 
above-mentioned configuration, even if it will integrated-circuit-ize current Miller circuit 12 and 13 
grades which make the subject section (IC-izing), it becomes possible to adjust said bias current lb 
simply only by changing the value of said resistance Rb according to the specification of an oscillation 
frequency. If it puts in another way, it will become possible to count upon an oscillation frequency being 
highly set up like before, and for it to become unnecessary to set up greatly the bias current lb over a 
transistor Ql, and to set up the proper bias current lb according to an oscillation frequency. 
Consequently, even if it is the case where an oscillation frequency is set up low, supplying the 
superfluous bias current lb to the transistor Ql which drives LC tank circuit is lost, and it becomes 
possible to exclude the futility of a current and to attain low consumed-electric-current-ization. 
[0017] Moreover, since it is possible to pass only the minimum bias current lb required to carry out the 
charge and discharge of the capacity between the collector substrates of the transistor Ql which adjusts a 
bias current lb simply as mentioned above, and drives LC tank circuit For example, the above- 
mentioned bias current lb is changed, two or more kinds of high frequency oscillator circuits IC-ized are 
prepared, and the effectiveness of being able to lose troublesomeness, such as using these high 
frequency oscillator circuits (IC) alternatively according to an oscillation frequency, is also done so. 
[0018] In addition, this invention is not limited to the operation gestalt mentioned above. For example, 
as shown in drawing 2 , resistance Rbl and Rb2 is inserted in each emitter of the transistors Q5 and Q6 
which constitute 3rd current Miller circuit 15, respectively, and you may enable it to adjust said bias 
current lb by making external resistance Rb2 by the side of a transistor Q6. In this case, of course, it is 
also possible to make external the both sides of the above-mentioned resistance Rbl and Rb2. Moreover, 
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to say nothing of the ability to apply a power-source line and a signal line similarly to the high 
frequency oscillation mold proximity switch equipment which it has separately, although the case where 
it included in the proximity switch of two-wire system here was explained, when realizing [ and ] using 
discrete circuit components (component), naturally, it can apply. In addition, in the range which does not 
deviate from the summary, this invention can deform variously and can be carried out. 
[0019] 

[Effect of the Invention] Since the current Miller circuit driven according to a constant current source 
constitutes the current-supply circuit which supplies a bias current to the transistor circuit which carries 
out the oscillation drive of the LC tank circuit, the actuation is adjusted using the resistance included in 
this current Miller circuit and it enables it to adjust the above-mentioned bias current according to this 
invention as explained above, the optimal bias current according to an oscillation frequency can be set 
up simply, and low consumed-electric-current-ization can be planned. 

[0020] By making resistance external for the resistance for bias current adjustment especially, 
practically great effectiveness, such as making the bias current by the resistance adjustment set up 
simply etc., is done so. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin ^IJ 




[Drawing 4] 
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[Translation done.] 
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